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H NMR spectra were recorded on a Bruker DRX (400 MHz) or Bruker Avance (600 MHz). Chemical shifts are reported in ppm from tetramethylsilane with the solvent resonance as the internal standard (CDCl3: 7.27 ppm). Data are reported as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, br = broad, m = multiplet), coupling constants (Hz) and integration. 13 C NMR spectra were recorded on a Bruker DRX 400 (100 MHz) or Bruker Avance 600 (151 MHz) spectrometer with complete proton decoupling. Chemical shifts are reported in ppm from tetramethylsilane with the solvent as the internal standard (CDCl3: 77.2 ppm). High resolution mass spectrometry was acquired with a Bruker MicrOTOF-Q II with electron spray ionization (ESI) at the University of North Carolina Wilmington.
Liquid chromatography was performed using forced flow (flash chromatography) on silica gel (SiO2, 32 to 63m) purchased from Dynamic Adsorbents or Silacycle. Thin layer chromatography (TLC) was performed on EMD Chemicals 0.25 mm silica gel 60 plates.
Visualization was achieved UV light (254 nm) or basic potassium permanganate in water followed by heating. High pressure liquid chromatography (HPLC) was performed on an HP instrument equipped with an autosampler and a UV detector set to 250 nm. A Daicel CHIRALPAK or CHIRALCEL (0.46 cm x 25 cm) column with a mixed solvent (hexane/isopropanol) at a flow rate of 1 mL/minute was used for data pertaining to enantiomeric excess calculations.
All reactions were conducted in oven or flame-dried glassware under an inert atmosphere of argon. All solvents were EMD Chemicals anhydrous solvents sold by VWR International. argon. After this time, the reaction was cooled to room temperature, and acetone was removed by rotary evaporation. The aqueous layer was extracted two times with 50 mL of dichloromethane.
Dichloro(bisacetonitrile)palladium(II), (R)-(-)
The combined organic layers were washed with 25 mL of H2O and 25 mL saturated brine. The organic layer was dried over magnesium sulfate and filtered. Concentration by rotary evaporation gave a yellow oil that was used without further purification.
The 1,2-azidoalcohol was dissolved in 50 mL of dry acetonitrile in a round bottom containing a Teflon-coated stir bar. Triphenylphosphine (4.13 g, 15.75 mmol) was added in two portions with stirring at room temperature. After 1 hour, the solution was heated to 75 °C for 22
hours. After this time, the mixture was cooled to 0 °C and 2,5-dioxopyrrolidin-1-yl 5-methylisoxazole-3-carboxylate (3.36 g, 15 mmol) was added. The reaction was stirred for 2 hours at room temperature and then volatiles were removed by rotary evaporation. The crude mixture was dry loaded onto silica gel and eluted with 3:1 hexane/EtOAc to produce a white solid (2.47g, 65% yield). A crystalline form of the product can be generated by recrystallization using 1:1 
Synthesis of [(R)-DTBM·SEGPHOS]Pd(OTf) 2 :
An oven-dried 20 mL vial containing a Teflon-coated stir bar was charged with dichloromethane/MTBE gave yellow-orange needles that confirmed the anhydrous structure by X-ray analysis, which matches a published structure.
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Catalyst survey for the enantioselective Heine reaction (Table 1) :
An oven-dried 2 dram vial containing a Teflon-coated stir bar was charged with metal triflate salt (0.01 mmol) and enantiopure ligand (0.012 mmol) under argon. Dichloromethane (0.5 mL)
was added, and solution was stirred at room temperature for 1 hour. For palladium catalysts, the corresponding LPdCl2 was first generated, followed by the addition of silver triflate (0.02 mmol).
After ligand metal complexation, powdered 4 Å molecular sieves (50 mg) were added, followed by aziridine 5 (0.1 mmol). The reaction was stirred for 24 hours at room temperature. The crude mixture was loaded directly onto a silica gel plug and eluted with 2:1 hexanes/EtOAc collecting a single metal-free solution containing 5 and 6. Direct injection of this solution into the HPLC equipped with a CHIRALPAK OJ column (97:3 hexanes/isopropanol and UV detection at 250 nm) allowed for the determination of % conversion and % ee. (Table 2) (Table 3) 
Palladium-catalyzed, enantioselective Heine reaction with varying isoxazoles

2-(5-methylisoxazol-3-yl)-3a,4,7,7a-tetrahydrobenzo [d]oxazole (SI-25,
2-(5-(tert-butyl)isoxazol-3-yl)-3a,4,6,6a-tetrahydrofuro[3,4-d]oxazole
(SI-32, Table 3 The suspension was cooled to 0 °C, and 9.8 mL of 30 % w/w sodium methoxide in methanol was added dropwise. The reaction mixture was warmed to room temperature after 30 minutes and stirred under argon overnight. After this time, the suspension was acidified with 75 mL of 1 M HCl. The mixture was extracted two times with 50 mL of MTBE (100 mL total). The combined organic layers were washed with 25 mL of saturated brine and dried over magnesium sulfate. The mixture was filtered and concentrated in vacuo.
The unpurified diketone was combined with hydroxylamine hydrochloride (3.82 g, 55 mmol) in a round bottom flask containing a Teflon-coated stir bar. Methanol (50 mL) was added under argon. The reaction mixture was heated to 70 °C for 3 hours. After this time, the solution was cooled to room temperature and 25 mL of saturated NaHCO3 was added slowly (CAUTION: gas evolution). The methanol was removed by a rotary evaporator under reduced pressure. The remaining aqueous layer was extracted three times with 50 mL of MTBE (150 mL total). The combined organic layers were washed with 25 mL of saturated brine and dried over magnesium sulfate. The mixture was filtered and concentrated in vacuo to give 5.39 g (34.7 mmol) of a clear oil. 
2,5-dioxopyrrolidin-1-yl 5-(tert-butyl)isoxazole-3-carboxylate (SI-38).
A round bottom flask containing a Teflon®-coated stir bar was charged with pinacolone (6.3 mL, 50 mmol), dimethyl oxalate (5.9 g, 50 mmol), and 50 mL of dry diethyl ether under argon. 12 The suspension was cooled to 0 °C, and 9.8 mL of 30 % w/w sodium methoxide in methanol was added dropwise. The reaction mixture was warmed to room temperature after 30 minutes and stirred under argon overnight. After this time, the suspension was acidified with 75 mL of 1 M HCl. The mixture was extracted two times with 50 mL of MTBE (100 mL total). The combined organic layers were washed with 25 mL of saturated brine and dried over magnesium sulfate. The mixture was filtered and concentrated in vacuo.
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The unpurified diketone was combined with hydroxylamine hydrochloride (3.82 g, 55 mmol) in a round bottom flask containing a Teflon-coated stir bar. Methanol (50 mL) was added under argon. The reaction mixture was heated to 70 °C for 3 hours. After this time, the solution was cooled to room temperature and 25 mL of saturated NaHCO3 was added slowly (CAUTION: gas evolution). The methanol was removed by a rotary evaporator under reduced pressure. The remaining aqueous layer was extracted three times with 50 mL of MTBE (150 mL total). The combined organic layers were washed with 25 mL of saturated brine and dried over magnesium sulfate. The mixture was filtered and concentrated in vacuo to give a clear oil. 5-dioxopyrrolidin-1-yl 4-iodo-5-methylisoxazole-3-carboxylate (SI-39) .
2,
A round bottom flask containing a Teflon®-coated stir bar was charged with methyl 5-methylisoxazole-3-carboxylate (2.82 g, 20 mmol), Niodosuccinimide (5.40 g, 24 mmol), and 33 mL of trifluoroacetic acid under argon. 13 The mixture was heated to 65 °C for 4 hours. After this time, the trifluoroacetic acid was removed by rotary evaporation. The residue was dissolved in 200 mL of ethyl acetate and washed with 100 mL of saturated NaHCO3 and 200 mL of 10% sodium thiosulfate. The organic layer was dried with 100 mL of saturated brine, followed by solid magnesium sulfate. The mixture was filtered and concentrated in vacuo. The unpurified ester was dissolved in 33 mL of methanol. The solution was cooled to 0 °C, and 4.5 mL of 4 M aqueous NaOH was added dropwise. The reaction mixture was then warmed to room temperature and stirred under argon for 4 hours. After this time, the suspension was acidified with 5 mL of 6 M HCl. The mixture was extracted two times with 50 mL of ethyl acetate (100 mL total). The combined organic layers were washed with 25 mL of saturated brine and dried over magnesium sulfate. The mixture was filtered and concentrated in vacuo. 
